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THE ADVANTAGES OF SYSTEMATIC EXERCISE 
OVER TENOTOMY IN THE TREATMENX-XtF — 
H ETEROPHOI^A * }£ )£3 ?, 

BY AV^. NORTON, M.D., NEW YORK CITY. 

So much has recently been written upon the treatment 
, of heterophoria that anything more in this line would seem 
to be but mere repetition, and would not now be offered 
did we not believe that an important point in the treatment 
had been overlooked, and that a source of error in the re- 
ports of cases already published could be demonstrated. 

It seems to the writer to be the prevailing fashion of the 
day, among oculists, to correct the weakness or insufficiency 
of one or more of the ocular muscles by a tenotomy of 
the opposing or stronger muscle, in this way restoring to 
these muscles their proper equilibrium. It is certainly a 
well-recognized fact that unless the ocular muscles are nor- 
mally balanced, there is a preponderance of strength in one 
direction, heterophoria, causing an undue strain upon the 
opposing muscle in order to turn the eye to a certain posi- 
tion, and in this way possibly producing many asthenopic 
and nervous symptoms. My understanding of normally 
balanced ocular muscles can be most clearly illustrated by 
the action of the internal and external recti muscles, which 
turn the eye directly inward and outward ; now, if one of 
these muscles be unduly weakened, the tendency of the eye 
is to move to the opposite side, and there is consequently 
a constant and abnormal exertion required of the weaker 
muscle to maintain direct vision. ■ 

* Read before the American Institute of Homoeopathy, June, 1889, 






2 Systematic Exercise vs. Tenotomy. 

Our object, then; in treating heterophoria is to regain 
this relative balance which has been lost ; this, we believe, 
is best accomplished by strengthening by systematic exer- 
cise with prisms the weakened muscle, rather than by weak- 
ening by tenotomy the strong opposing muscle. 

If the question is then asked, Can this always be done ? 
I should reply from my experience, yes, in the large major- 
ity of cases, but not in all. My qpinion then is, that we 
should always, in every case, commence a systematic exer- 
cise of the weakened muscle with prisms, and push it to the 
furthest extent before resorting to operative procedures, as 
I do not believe we are justified in laming any muscle, so 
long as there is a possibility of reaching the desired end by 
any other method. The object of this article is to show 
that it has been my experience that we have to carry this 
exercise to a much greater extent than has been hitherto 
recognized, or at least recorded in the current literature 
upon the subject. I have corrected a great many cases of 
exophoria, and relieved the asthenopic symptoms only after 
reaching an adduction of over jo° for each eye; and in 
nearly all cases an adduction of 6o° has been easily attained 
by exercise. In esophoria it has been necessary, in some 
cases, to reach an abduction of 20° or over, divided between 
the two eyes, while in the majority an abduction of 12° to 
i6° has been required. In hyperphoria 5 or 6° of sursum- 
duction has frequently been reached, and occasionally by 
exercise io° or 12 , divided between the two eyes. 

In obtaining this strength of the muscles it has usually 
required many treatments, extending over several weeks 
or months, but it is my firm belief that if exercise were car- 
ried out to this extent, there would be much less necessity 
for tenotomies, and in the rare cases in which we grant it 
is necessary the results would be far more favorable. 

In January of the present year Dr. David Webster, one of 
the most distinguished oculists of this city, or I might 
truthfully say of this country, reported in The New York 
Medical Journal a series of fifty-five tenotomies on forty 
patients for heterophoria* 
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From a careful, and I believe conscientious, analysis of 
the report of the cases, we are led to make the following 
deductions : Of the forty cases reported, in only four can 
the results be considered as good, i.e., perfect relief of the 
symptoms from which the patient was suffering ; of these 
four, three were cases of hyperphoria of from i Q to 3 Q , and 
the fourth a case of esophoria. In twenty-one of the forty 
cases operated upon there was more or less relief of the 
symptoms, but not entire, and hence can be classed as only 
improved, and not cured. 

In eleven cases there was no improvement whatever ; in 
three, the patient seemed worse after the operation, and in 
two cases no results were stated. One noticeable feature 
to me in this report is, that in only four of the forty cases 
reported do we find any record of a systematic course of 
exercise with prisms having been tried. The greatest 
strength of the inner and outer muscles as recorded is as 
follows: , In one case an adduction of 120 was recorded — 
probably a misprint — ; in two others an adduction of 50 
was the highest reached, and in none of the others was the 
power of adduction given as over 30 ; while for abduction, 
24 was recorded in one case, and in none of the others 
was more than io Q noted. As a final result of the tenoto- 
mies, we find that orthophoria was obtained in only four- 
teen cases, while heterophoria persisted in twenty-four 
cases, and result unrecorded in two cases. 

In the light of my experience I am led to believe that 
had these cases been carefully and thoroughly exercised 
previous to resorting to operation, the results would have 
been far more favorable, for in no series of forty consecutive 
cases coming under my treatment have I failed to relieve 
all the symptoms in more cases than those in which the 
symptoms were only partially relieved. The writer does 
not wish to be understood as saying that tenotomies are 
never necessary, for he has frequently operated, according 
to Stevens's method, for heterophoria of all varieties, and 
in a very few cases has repeated the operation on the same 
case before orthophoria was secured ; but he does say that 
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in his opinion we are not warranted in weakening the power 
of any muscle until a thorough effort, extending over weeks 
or months, has been made with prisms to tone up the op- 
posing or weak muscle; as two strong muscles properly 
balanced are better than two weak muscles properly 
balanced. 

. It is unnecessary to prolong this article by reporting a 
long series of cases, so I shall simply cite one case from each 
variety of heterophoria, taken from my case-book, to illus- 
triate the extent to which the exercise of the weakened 
muscle has been carried. 

The first case that of Mrs. G., who came to me on January 8, 
1889, with the following history : Has been a sufferer from head- 
aches for a great many years, the pain generally commencing in 
the temples and extending backward to the occiput. Attacks of 
these headaches would come on as frequently as once or 
twice a week, and oftentimes would be so severe as to confine 
the patient to her bed for several days ; says she is never 
entirely free from pains in the head. Headaches are always made 
worse upon using the eyes ; would frequently have an attack after 
even the slightest use of the eyes, such as simply reading a letter. 

Examination under Atropia showed, O.D.V.=4^ — '-5° D s O — 
1.25 D c . ax. 9o°.V.=f|, and lines correct. O.S.V.=44, — 1.50* D 8 . 
O — .75 D°. ax. 9o°.V.=H> and lines correct. Exophoria 4 . 
Exophoria in accommodation 8 Q . Adduction 30 O.D. 28 O. S. 
After the Atropia had passed off, the following glasses were 
ordered for constant use: O.D. — 1.25 D 8 .0 — 1. 2 5 D°., ax. 9o Q . 
O.S. — 1.25 D 8 .0— r.75 D°., ax. 9o Q . The patient was then placed 
upon systematic ^exercise with prisms, every second or third 
day for five weeks. Each sitting showed a gain of from 2 to 
8° in the power of the internal recti to overcome prisms, until 
at the end of the period she had an adduction of 74 O.D. and 
7 2 O.S. At this time the test showed orthophoria and the 
patient was discharged, having had no attack of her headache in 
three weeks ; and the patient herself stated that her general 
health had been so much benefited that her friends had spoken 
of her improved appearance. 

Many other cases similar to this could be cited, in some 
of which I have noted that very little, if any, relief of the 
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headaches, etc., was obtained until the patient had reached 
nearly, or quite, the maximum power of the muscles re- 
quired to give the proper balance to the eye, and which in 
these cases proved to be about 70 . The majority of cases 
of exophoria, however, will report improvement day by day 
as the strength of the muscles increases. 

The next case, one of esophoria, like the first was a recent 
case, and is selected because, while showing a high degree 
of weakness, exercise demonstrated that greater power than 
usual was required in order to restore the normal equilib- 
rium ; and also because both of these cases came under 
observation after the use of Stevens's Phorometer, and hence 
we believe no possible error in the tests could exist. 

Miss M., aged twenty-$ix, gave the following history : Head- 
aches every day for the past three months ; generally directly 
over the eyes, but occasionally varying to the top of the head or 
to the occiput ; they were made worse and brought on by the use 
of the eyes for near vision as well as distant. Eyes felt strained 
when looking at a distance. Examination under Atropia showed 
V. = -H- O.U.+.75 D 8 .C+.25 D.°, ax. 9°°,V.=H O.U.,and lines 
correct. Esophoria i°. Esophoria in accommodation 12°. Abduc- 
tion 8°. As the patient refused to wear glasses the astigmatism 
was not corrected, and simple exercise of the external recti was 
followed out two or three times a week for six weeks. There was 
a gradual decrease of the esophoria as the strength of the muscles 
increased, until the last record showed orthophoria at a distance 
and an esophoria of but i° in accommodation, with an abduction 
of 21 . The severe attacks of headache had been relieved since 
the second week of treatment, and when last seen she had been 
for some while relieved from all the pains in the head. 

The last case I shall refer to, is that of Mrs. N., aged thirty, 
who had been subject to headaches more or leas frequently all 
her life. Headaches were especially on the top of the head and 
at occiput ; would come on suddenly from over-mse of the eyes, 
and be so severe as to cause the most intense suffering for hours. 
In March, 1886, after an examination under Atropia, the following 
glasses were ordered : O.D. — .50 D'O — -5° D°-> ax « *6S°- O.S. — 
50 D b O — - 2 S D°. f ax. 15°. These have been only used occasion- 
ally for distant vision, and with of course no appreciable differ- 
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ence as to the headaches. In April, 1887, I began exercising the 
internal recti muscles, until an adduction of 68° in each eye was 
obtained ; from this time until the fall of 1888 marked relief 
from the headaches had been experienced, but they then began 
to return, when a left hyperphoria of 2 was found ; yet this lady 
had a sursumduction of 6° in each eye. Systematic exercise was 
adopted and followed out for several weeks, until the hyperphoria 
had disappeared, and this was only after the patient developed a 
sursumduction of io°, that is a 5 prism base down O.D. and a 
5 prism base up O.S. 

This patient has had entire relief from her headaches from that 
time to this. 

Many more cases could be cited, if necessary, as these 
have been only selected as typical of the different forms 
of muscular weakness, to show the extent to which eixercise 
may be carried before we have perfect correction of the 
heterophoria. 
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